has a direct relationship with agricultural production since, it affects area sown, soil moisture, net area irrigated, indirectly affects the temperature and etc. Prasanna (2014) has developed indices for rainfall and crop production, which shows there is a strong relationship between rainfall and crop production. Tirlapur et al.,(2015) showed that area sown strongly depends on rainfall in Northern Karnataka and cropping pattern has changed in the study area because of variation in the rainfall.
Rainfall aberrations are increasing in the country from the past few decades around the globe and in India. Lal (2003) showed that the country will observe a decline in rainfall by 5 and 25% rainfall in winter and summer. Upper Gangetic plains in India have experienced annual deficiency of about 205.3 mm rainfall during 1986-2015. In Kharif (June-September) season has observed an annual deficit of 196.3 mm rainfall particularly, July (52.80mm), August (84.20mm) and September (54.00mm) months faced severe moisture deficit (Verma et al., 2018) . Increased in the number of drought years was panicking because, it was drastically affected both humans and livestock by reducing the crop and fodder production (Zhang et al., 2017) .Similarly, Karnataka has also faced an increase in the number of drought years in the past two decades. Drought has managed to reduce the area cultivated by 30 per cent in 2014 (Lokesh and Poddar, 2018) , which reduced the crop production by 80 per cent in later stages (Lokesh and Poddar, 2016) . Similarly, drought has managed to reduce crop production by 60 per cent in Maharashtra (Udmale et al., 2014) . Apart from crop loss, drought situations also affected farmers livelihoods very badly (Rossi and Castiglione, 2011; Udmale et al., 2014) . Government of India has launched many programmes viz., National Watershed Development Project for Rainfed Areas (NWDPRA), Watershed Development in Shifting Cultivation Areas (WDSCA), Drought Prone Areas Programme (DPAP), Desert Development Programme (DDP), Integrated Wasteland Development Project (IWDP), Pradhan Mantri Krishi Sinchayee Yojana (PMKSY) etc. in order to overcome these drought situations and to reduce the crop failures in the recent past. NABARD has given the responsibility of funding these projects apart from financing other agricultural and rural developing activities.
Apart from own funds, NABARD was successful in collecting the funds from different International agencies like Kreditanstaltfür Wiederaufbau (KFW) Germany also from the Government of India. Hence, the present study aims at analysing the sources of funds collected by NABARD for different watershed development projects implemented in different parts of the country and to analyse the funds released to the different watershed projects by the same.
Materials and Methods
Study has been carried out on a top-bottom approach, India the on the macro level and it mainly concentrated on credit flow to the watershed development by the NABARD which is a central bank for agriculture concerned. Annual reports of the NABARD have been collected from 1983 to 2018 and data regarding credit advanced thorough different schemes was extracted from 1992-93 to 2017-18. Collected data were analysed with average, percentages, Instability analysis and Compound Annual Growth Rate (CAGR).
For computing compound growth, the exponential function of the following form was used. The standard error of the growth rate was estimated and tested for its significance with 't' statistic.
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Instability Index analysis
The coefficient of variation was used as a measure to study the variability fund flow to the watershed development sector. The coefficient of variation or index of instability was computed by using the following formula Linear trends were fitted to the original data of funds flow for a different period for different projects. The trend coefficients were tested for their significance. Whenever the trend of series found to be significant; the variation around the trend rather than the variation around mean was used as an index of instability. The formula suggested by Cuddy and Della (1978) was used to compute the degree of variation around the trend. That is the Coefficient of variation was multiplied by the square root of the difference between the unity and coefficient of multiple determinations (r 2 ) in the cases where r 2 was significant to obtain the Instability Index.
Instability Index
Results and Discussion
In the earlier seventies, in order to enhance the productivity of dry lands and to increase food production programmes like Drought Prone Area Programme (DPAP) and Desert Development Programme were introduced by Government of India. Success of these programmes has led to the creation of the National Watershed Development Project for Rainfed Areas (NWDPRA) during the seventh five-year plan. On the other hand, NABARD took an initiative to fund the implementation of watershed works in alliance with an International German bank called Kreditanstaltfür Wiederaufbau (KfW). KfW and NABARD has started funding these works since 1992-93, after the success of the first phase works, the German Government also took part in the initiative of combating the climate changes in India.
NABARD has received about 2810.46 crore rupees since from 1992-93 to 2017-18 for watershed development works (Table 1) . On average the bank has received Rs. 108.09.71 crore grants per year from different International institutes, Governments and transfers from bank's profit and loss account. Highest grant of Rs. 933.82 crore was received in 2010-11 and the grants received was increased at the rate of 15.49 per cent annually in the study in the period. Instability analysis showed that the grants received by the banks are highly volatile (183.47%).From the grants received, the bank has advanced the Rs. 2436.46 crores (83.04 per cent) to the said purpose in the study period. Average amount lent was 93.71 crore per year and it has observed 35.12 per cent growth over the years and lending was less volatile(162.92 per cent) compared to the grants received.
Triennium analysis was carried out with respect to identify the trend in the receipt and advances issued. Both amounts received and advanced followed the increasing trend till 2009-10 and from 2012-13 started declining (Fig 1) . Triennium also confirms that the grants received was varied compared to advances inclined. The increasing trends might be due to the severe droughts faced by the country in the years viz., 2002, 2004, 2009, 2014, 2015 . Table 2 represents the total funds obtained by NABARD from KfW Germany and the German Government. A sum of402.63 crore rupees to was obtained between 1992-93 to 2017-18. Fund was received at the rate of 15.49 crore per year, followed the growth rate of 10.24 per annum and the amount received was volatile (85.98%) over the study period.
NABARD has obtained grants from the KfW -German Bank for the watershed works in India. Table 3depicts the data on the Nation's first watershed development project by NABARD that was implemented from 1992-93, was aided by KfW, Germany. KfW advanced a sum of Rs. 110.48 crores as a gift to combat the climate changes in India and to uplift the rural livelihood. Funds flow has started in 1992-93 and stopped in 2007-08, the project received annual funds of Rs. 6.91 crore of which 93.63 crores was advanced by the NABARD. On an average 5.18 crore rupees was spent every year for developing 10 watersheds in total, covering an area of around 1000 ha. Grants received was increased at the rate of 3.08 per cent over the years. Nearly ½ of the money was released between 1999-00 and 2001-02. Similar observations were Kotru (2003) .
After witnessing the success of KfW funded watershed projects, Government of India showed interest towards creation of Watershed Development Fund (WDF) desperately for watershed development. It has deposited200 crores (100 crore each by both GoI, and NABARD) and made NABARD as the central authority to manage the funds.
The programme was aimed at developing watershed in 100 districts from 17 states, in the first phase Andhra Pradesh (06), Gujarat (9), Orissa (6), Himachal Pradesh (10), Karnataka (17) Maharashtra (8) and Rajasthan (10) were covered. Table 4 represents the flow of funds to the Watershed Development Works from the NABARD.
The project was started with the 200crorebudget, later GOI and NABRD both contributed often to the fund, till 2017-18 project received a sum of Rs. 18602.40 crore. Apart from initial contribution, NABARD has made a special contribution 1398.27 crore rupees from its profit and loss account between the years 2008 to 2011because of the positive effect of the watershed works in the rural areas of the country. Funds given for the Watershed Development was increased at the rate of 11.58 per annum and it was comparatively stable (41.88%). 1972.17 cores rupees was released for the works till 2017-18, and highest (Rs. 852.89 crores) amount was spent in 2013-14.Advances given under the project was increased at the rate of 39.77 per cent whereas it was highly volatile (134.33%). The table depicts that watershed development works progressed from 2010-11 it may be because of the severe drought situation in major parts of the country in the previous decade.
With the increasing climate change effects viz., deterioration of natural recourses and increase of poverty ratio in the rural parts of India were observed. To curb these effects Government of Germany has contributed some grants to India, with the aim of treating nearly 3 lakh ha of dry land area. It was aimed to develop 300 watersheds in the States viz., Andhra Pradesh (Undivided), Maharashtra, Gujarath and Rajasthan. The Project has been named as -The Indo German Watershed Development Programme (IGWDP).
The Indo German Watershed Development Programme -Andhra Pradesh (IGWDP-AP) was a similar programme implemented by NABARD in collaboration with German Government, to rehabilitate the degraded watersheds in the districts of Adilabad, Karimnagar, Warangal and Medak of Telangana (earlier Andhra Pradesh). Table 5 represents the grants flow to the IGWDP programme in Andhra Pradesh, it has started in 2003-04 with an initial contribution of 0.58 crores and till 2016-17 a sum of Rs 57.12 crore was endorsed to the state. The average amount sanctioned per year was around Rs. 4.08 crore and the average amount spent was 3.97 crores. Amount sanctioned was increased at the rate of 19.55 per cent and the stability of the funds' flow was very low (78.23). Scheme has expended around 55.59 crore rupees over the years and 78.5 per cent of the money was spent in the span of 5 years which was due to the severity of drought in Andhara Pradesh during those days.
The next phase of Indo German Watershed Development Programme has started in Maharashtra. The programme started from the 2005-06 and was continued up to 2016-17 (Table 6 ). Maharashtra received around Rs. 122.16 crore rupees with an average of 15.27 crore per year. Amount reception was comparatively stable and was increased at the rate of 33.27 per cent per year. Reception of fund was stopped in 2012-13 because of the completion of the projects, whereas advances continued till 2016-17 because of the capacity building and follow-up activities conducted in later stages.
Indo German Watershed Development Programme has sponsored 3 rd phase activities in Gujarat from 2006-07 and is still operating ( Table 7) . Overall 41.60 crore rupees was provided to the state through the IGWDP project with an average of 3.42 crores per year. The project started with an initial amount of Rs. 0.37 crores and a major portion was credited during 2011-2016 around 79.10 per cent of the money was credited in this period. Credit received was increased at the rate of 11.64 per cent per year and the contribution was volatile (74.65%) over the years.
Rajasthan is the last state to get IGWD programme in India. Programme was initiated in 2007-08 and is still continued ( Table 8 ).The State got around 42.13 crore rupees from 2007-08 to 2017-18 with an average annual contribution of 3.83 crore rupees per year. Expenditure made was highest (23.04%) in the 2014-15 and about 68.37 per cent of the amount was released between 2011-2018.
Rashtriya Sam Vikasa Yojana (RSVY) is a scheme initiated for development of backward districts by the Central Government. Scheme was started with the aim of covering 100 backward districts in the country. The scheme was launched in 2004-05 (Table 9 ), NABARD has sanctioned over 60 crore rupees in four instalments with an average of six crores per year. Apart from all these schemes implemented by NABARD with the help of other agencies, it also provided loans to its constituent banks for watershed development work (Table 10) . NABARD has started lending with the sum of Rs. 1.96 crores in 2004-05,until 2017-18 bank has financed around 364.60 crore rupees. The amount was disbursed with an average of 26.04 crores annually and it has the annual growth rate of 27.34 percent over the period.
NABARD has also equally taken effort for promoting the watershed activities at the farmers level throughout the country (Table  11 ). It has promoted watershed activities from 2001-02 till 2010-11, in this period National Bank has expensed about 99.09 crore rupees for promotional activities with an average of Rs. 9.01 crores annually. Amount spent on promotional activities were increased at the rate of 25.32 per cent annually and the flow of funds was unstable or highly volatile (103.37%
NABARD has implemented 4 different projects for developing the dry land areas in support with the International agencies and GoI. It has also advanced the loans of about 364.59 crores and has played a responsible role in managing dry land area with the various watershed schemes. Even though the rate of grants received is higher, consistency is very low. Since this kind of activities needs huge investment there should be consistency in the funds' flow, and breaking the continuity in implementation may cause damage to the structures on the field. Hence, the Government should give continuous priority to these sectors without volatility in the flow of funds.
The study indicates that whenever there was a drought in the country, the stress for the watershed development work has been increased. It indicates that there were no precautionary measures taken by the governments. There are lot many lessons to learn from the past, Government should give emphasis to the Science and Technology which can advise the Government at the earliest so that the government can take precautions before the damage occurs.
